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after an above-knee amputation due to chondrosarcoma in
the left tibia. Severe throbbing pain began from the
phantom toes, ankle, and up to the stump, followed by
intense spasm. The pain even persisted for > 24 hours with
a Visual Analog Pain Scale (VAS) of 9. Nine years of con-
servative medication has failed, including nonsteroidal
antiinflammatory drugs, morphine, and Tramadol HCl.
Physical therapies have also been tried but in vain, such as
planned walking in prosthesis and applying massage and
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3-month analgesic effect.
Another 36-year-old male underwent above-knee
amputation due to malignant fibrous histiocytoma in the
left distal femur. The severe phantom pain, lasting for a
couple of days, cramped his phantom instep and pricked his
phantom sole like dozens of needles did 3 weeks after the
operation. The patient’s VAS pain score was often rated as
10, causing his suicidal attempts. The aforementioned in-
terventions were also tried, but did not help.
A 16-year-old female underwent above-knee amputation
of her left leg due to osteosarcoma. Episodes of pricking
pain in the patient’s phantom sole emerged 6 months after
the operation. At the age of 28e31 years, her phantom pain
attack increased up to 9 on VAS and usually last for a whole
day. The aforementioned treatments were also used but in
vain.
For these three patients, we adopted a new therapy by
applying far infrared ray (FIR) to the patient’s phantom
pain site (Fig. 1A). This therapy quickly reduced the
phantom pain for all patients, with 62e83% decrease of VAS
score after only eight treatments (Fig. 1B), whereas the
phantom pain duration shortened 87e95% (Fig. 1C). In
addition, we have also observed the doseeresponse rela-
tionship between the analgesic effect and the number of
treatments. Although unaware of what was applied to their
absent limb sites, all patients reported that they could
sense a little warmth on their absent limbs. Such warm
sensation was not perceived during placebo trials without
FIR exposure.by Elsevier Taiwan LLC. This is an open access article under the
/4.0/).
Figure 1 (A) Far infrared ray (FIR) treatment setup. An opaque curtain was set between the patient’s upper torso and the FIR
instrument to preclude the placebo effect. FIR was applied directly to the amputee’s phantom pain site (not the stump) for 40
minutes for each treatment session. Three patients underwent the FIR treatments two, three, and five times per week, respec-
tively, according to their availability. An FIR emitter (TY-101N by WS Far IR Medical Tech. Co. Ltd., Taipei, Taiwan) was used with its
peak energy at wavelength 8 mm and its power density 20 mW/cm2 at 20 cm away. An insulator box was used to isolate the FIR
emitter from the patient; (B) phantom pain based on the visual analog pain scale (VAS) ranging from 0 to 10, with higher score
indicating a greater severity of pain. The amputation history for the first, second, and third patients were 9 years, 3 weeks and 15
years, respectively; and (C) the relationship between the daily phantom pain duration (hours) and the number of FIR treatments.
The daily pain duration was the total duration of all the pain attacks in 1 day. The three patients have undergone 36, 24, and 40
treatments for w5 months, 2 months, and 2 months, respectively.
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phantom pain almost disappeared. The dramatic effect
makes him avoid the third sympathectomy for the severe
phantom pain. The second case was followed up for 6
months until his passing away due to lung metastasis, and
his phantom pain only recurred sporadically during this
period. This treatment did improve his phantom pain and
prevent his suicidal attempts. The third case’s phantom
pain, during a 6-year posttreatment follow-up, did not
recur in the first 4 years, and occurred rarely for a few
seconds for the last 2 years.
The main treatments for phantom pain usually involve
the central nervous system or the stump1e3. We applied FIR
directly to phantom limb site instead of the stump.Although the underlying mechanism of such FIR treatment
remains to be elucidated, the results show that the treat-
ments are very effective and independent of the amputa-
tion history, gender, and age.References
1. Flor H. Phantom-limb pain: characteristics, causes, and treat-
ment. Lancet Neurol 2002;1:182e9.
2. Sherman RA, Sherman CJ, Gall NG. A survey of current phan-
tom limb pain treatment in the United States. Pain 1980;8:
85e99.
3. Stannard CF. Phantom limb pain. Br J Hosp Med 1993;50:583e7.
